JP09-263678A 1 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 09-263678 
(43)Date of publication of application : 07.10.1997 



C08L 53/00 



(71) Applicant : JAPAN SYNTHETIC RUBBER CO 

LTD 

(72) Inventor : ISHIKAWA KOJI 



(54) FLEXIBLE COMPOSmON 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a flexible composition excellent in flexibility, 
low-molecular compound retaining and dynamic properties, hot-melt tackiness and 
adhesion and liquid retaining properties by blending a hydrogenated block copolymer having 
a specific structure with a liquid additive. 

SOLUTION: This flexible composition comprises (I) l-50wt.% hydrogenated block 
copolymer, prepared by hydrogenating olefinically unsaturated bonds in a block copolymer 
having at least one each of (A) a polybutadiene block polymer block having 5-25% content of 
1,2-bonds and (B) a polymer block, having 25-95wt.% content of a conjugated diene having 
unsaturated bond in the side chain based on the amount of the total conjugated dienes in 
the block at (100/0) to (50/50) weight ratio of the conjugated diene to other monomers and 
(II) 99-50wt.% liquid additive. 



(51)Int.CI. 



(21) Application number : 08-095929 

(22) Date of filing : 27.03.1 996 



LEGAL STATUS 

[Date of request for examination] 24.1 2.2002 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



JP09-263678A 



Copyright (C); 1 998,2003 Japan Patent Office 



JP09-263678A 3 



* NOTICES * 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (b) 1, the polybutadiene polymer block which is 5 - 25% which a 2-joint content is 
blocking (A), And the weight ratios of conjugated diene and other monomers are 1 00 / 0 - 
50/50. The polymer block which is 25 - 95% of the weight of the total amount of conjugated 
dienes while the content of the conjugated diene which has an unsaturated bond in a side 
chain blocks (B), It is each the elasticity constituent which comes to contain 1-50 % of the 
weight of hydrogenation block copolymers which come to hydrogenate an olefin nature 
unsaturated bond and 99 - 50 % of the weight of (b) liquefied additives in the block 
copolymer which it has in [ at least one ] a molecule. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the elasticity constituent used for various 
industrial devices, a transportation device, home electronics, stationery, sporting goods, 
leisure goods, engineering works, the construction field, etc. 
[0002] 

[Description of the Prior Art] The ingredient of a low degree of hardness represented by 
rubber is conventionally used in various fields. And although the further low 
degree-of^hardness ingredient is demanded in recent years, in general polymeric materials, 
a limitation is in the degree of hardness which can reach, and coexistence with fabrication 
nature is also difficult. Although the material which added low-molecular ingredients, such 
as a softener, to polymeric materials is developed to such a request, neither flexibility nor 
configuration holdout is enough. On the other hand, although the hot melt adhesive 
application was in one of the typical applications which combine polymeric materials and a 
low-molecular ingredient, there was no ingredient which reconciles the above-mentioned 
property, and hot melt ** and an adhesive property until now. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was made against the background 
of the technical problem of the above-mentioned conventional technique, and aims at 
offering the elasticity constituent excellent in flexibility, low-molecular holdout, a 
mechanical property, hot melt ** and an adhesive property, and liquid holdout with the 
hydrogenation block copolymer of specific structure, and the blend of a liquefied additive. 
[0004] 

[Means for Solving the Problem] this invention — (**) — 1 and the polybutadiene polymer 
block (A) which is 5 - 25% which a 2-joint content is blocking — And the weight ratios of 
conjugated diene and other monomers are 100 / 0 - 50/50. The polymer block which is 25 - 
95% of the weight of the total amount of conjugated dienes while the content of the 
conjugated diene which has an unsaturated bond in a side chain blocks (B), The elasticity 
constituent which comes to contain 1 - 50 % of the weight of hydrogenation block 
copolymers which come to hydrogenate an olefin nature unsaturated bond and 99 - 50 % of 
the weight of (b) liquefied additives in the block copolymer which it has in [ at least one ] a 
molecule is each offered. 
[0005] 

[Embodiment of the Invention] 
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(b) (**) in the constituent of component this invention — a component is the hydrogenation 
block copolymer which hydrogenated the block copolymer (henceforth "the copolymer 
before hydrogenation") which has, respectively the polymer block (B) which makes a 
subject polybutadiene polymer block (A) (henceforth "a block (A)"), and conjugated diene. 
and at least one ("block (B)" being said below). 

[0006] In a block (A), 1 of polybutadiene and a 2-joint content are 5 - 25%. Therefore, a 
block (A) turns into a crystalline block which shows structure similar to an ethylene-butene 
copolymer by hydrogenation. 1 under block (A) and a 2-joint content are 10 - 16% still more 
preferably 10 to 20% preferably 5 to 25%. If flexibility, and hot melt ** and an adhesive 
property fall and 1 under block (A) and a 2-joint content exceed 25% on the other hand at 
less than 5%, since a mechanical property and configuration holdout are inferior, it is not 
desirable. 

[0007] Moreover, in a block (B), the percentage of a conjugated diene part (it is also called 
"vinyl association" 1 and 2- and 3, 4-association, and the following) of having an 
unsaturated bond in a side chain is 25 - 95%. Therefore, by hydrogenation, a block (B) turns 
into a polymer block which shows structure similar to a rubber-like block [ ethylene-butene 
copolymer ], when conjugated diene is 1,3-butadiene. When this vinyl joint content is 30 - 
50% especially 25 to 60%, the constituent in which the mechanical property was extremely 
excellent is obtained. Moreover, when a vinyl joint content is 70 - 90% especially 60 to 95%, 
the constituent in which flexibility, and hot melt ** and an adhesive property were 
extremely excellent is obtained. When the vinyl joint content under block (B) exceeds less 
than 25% or 95%, in order to show after hydrogenation the crystal structure which originates 
in a polyethylene chain and polybutene -1 chain, respectively, configuration holdout, and hot 
melt ** and an adhesive property are inferior. 

[0008] Here as conjugated diene used for a block (B) Although one sort, such as 
1,3-butadiene, an isoprene, 2,3-dimethyl-1 ,3-butadiene, 1 ,3-pentadiene, 
2-methyl-1,3-pentadiene, 1, 3-hexadiene, 4, the 5-diethyl -1, 3-OKUTA diene, and a 
chloroprene, or two sorts or more are mentioned In order to obtain the constituent which 
could use industrially and was excellent in physical properties, 1 ,3-butadiene, an isoprene. 
and 1,3-pentadiene are 1,3-butadiene and an isoprene desirable still more preferably. 
[0009] Moreover, as other monomers by which have been used for a block (B), styrene, 
t-butyl styrene, alpha-methyl-styrene, p-methyl styrene, divinylbenzene, N, and 
N-diethyl-p-amino styrene, vinylpyridine, etc. are mentioned, and especially styrene and 
alpha methyl styrene are desirable, in addition, the case where conjugated diene and other 
monomers copolymerize in a block (B) — distribution of conjugated diene — random and a 
taper (that, to which a chain is met, and a monomer component increases or decreases) — 
you may be any of the combination of the letters of a block, or such arbitration a part, 
[0010] the weight ratio of a monomer besides conjugated diene/in a block (B) — 100 / 0 - 
50/50 ~ desirable ~ 100 / 0 - 70/30 ~ it is 100 / 0 - 90/10 still more preferably. Except 
this range, flexibility, low-molecular holdout, and hot melt ** and an adhesive property fall. 
[0011] (**) used for this invention — the block copolymer which what kind of thing is 
sufficient as it as long as the structure of the copolymer before hydrogenation of a 
component satisfies the above-mentioned requirements, for example, is expressed with 
general formula (A-B) n1(A-B) n2-A(B-A) n3-B [a block (A) and B show a block (B) and, as 
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for n1-n3, A shows one or more integers among a formula] etc. is mentioned. In addition, as 
a (b) component of this invention, since configuration holdout and especially a mechanical 
property are excellent, the copolymer which consists of a block more than a triblock is 
desirable. Therefore, in the above-mentioned general formula, especially n1 has the 
desirable case of two or more integers. 

[0012] Moreover, as a copolymer before hydrogenation of a (b) component, for example like 
the following type, coupling agent residue may be minded, and a polymer chain may extend 
or branch. 

(A-B) the inside of a m X(B-A) m X(A-B-A) m X(B-A-B) m X[type. and A-B — the above 
— the same — m shows two or more integers and X shows coupling agent residue. ] 
Here, when especially m is three or more, the constituent excellent in configuration holdout, 
and hot melt ** and an adhesive property is obtained. 

[0013] As a coupling agent in this case, for example 1 ,2-dibromoethane, Methyl 
dichlorosilane. trichlorosilane, methyltrichlorosilane, Tetra-chlorosilicane, a tetramethoxy 
silane, a divinylbenzene, adipic-acid diethyl, Dioctyl adipate. benzene -1.2. 4-triisocyanate, 
Tolylene diisocyanate, epoxidation 1. 2-polybutadiene, the epoxidation linseed oil, 
Tetra-chloro germanium, tetra-chloro tin, BUCHIRUTORI chloro tin, butyl trichlorosilane, 
dimethyl chlorosilicane. 1, 4-chloro methylbenzene, screw (trichlorosilyl) ethane, etc. are 
mentioned. 

[0014] In addition, the (b) component of this invention can also contain the block which 
contains other monomers other than conjugated diene exceeding 50 % of the weight, if the 
structure of the copolymer before the hydrogenation is satisfying the above-mentioned 
requirements. Here, the same thing as the above is used as other monomers. That is, the 
structure of the copolymer before hydrogenation is for example, general formula 
(A-B-C)n(A-B-C)m X(A-B-C)X(C-B). 

( — the inside of a formula. A-B. and m and X — the above — the same — n shows the 
block with which one or more integers and C contain other monomers other than conjugated 
diene exceeding 50 % of the weight.) — you may be structure [ like ]. As a coupling agent in 
this case, the same thing as the above is used suitably. For example, as a block (C). when a 
polystyrene block is used, the good constituent of hot melt ** and an adhesive property is 
obtained. 

[0015] In addition, as a copolymer before hydrogenation of the (b) component of this 
invention, although the above-mentioned copolymer can also be used independently, two or 
more sorts of blend objects can also be used suitably. As the example, A-B-A/A-B, 2 
(A-B)-X/A-B, 4-X/A-B. 4 (A-B)-X/(A-B)2-X/A-B, (A-B) (A-B) The blend object of block 
copolymers beyond two sorts or it, such as 4-X/(A-B)3-X / (A-B) 2-X/A-B (however, A, B, 
and X are the same as the above), is mentioned. 

[0016] Furthermore, two sorts or the blend object of the (b) components beyond it, for 
example, the water garnish of the water garnish / A-B of A-B-A, The water garnish of the 
water garnish / A-B of 2-X. the water garnish of the water garnish / A-B of 4 (A-B)-X. 
(A-B) The water garnish of the water garnish / A-B of the water garnish / (A-B) 2-X of 
4-X. (A-B) (A-B) The water garnish (however, A, B, and X are the same as the above) of the 
water garnish / A-B of the water garnish / (A-B) 2-X of the water garnish / (A-B) 3-X of 
4-X etc. is suitably used as a (b) component of this invention. In addition, as a (b) 
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component of this invention, especially the polymer that consists of a block more than a 
triblock is desirable as above-mentioned, therefore, a (b) component — A-B — a jib — this 
jib occupied in a (b) component when consisting of two sorts or the component beyond it 
containing the water garnish of a lock copolymer — especially the rate of a lock object 
hydrogenation object has 50 or less desirable % of the weight. 

[0017] In addition, preferably, five to 90% of the weight, it is still more desirable, the content 
of 5 - 85 % of the weight and a block (B) is desirable, and the content of a block (A) of the 
copolymer before hydrogenation is 95 - 15 % of the weight still more preferably 95 to 10% of 
the weight, the content of a block (A) is less than 5 % of the weight — [ — that is,] case to 
which the content of a block (B) exceeds 95 % of the weight, it becomes what is inferior in 
configuration holdout, a mechanical property, and liquid holdout, and, on the other hand, the 
content of a block (A) exceeds 90 % of the weight — [ — that is,] case whose content of a 
block (B) is less than 1 0 % of the weight, flexibility is inferior and it becomes inadequate 
[ low-molecular holdout ]. moreover, (**) of this invention — the case where a component 
contains a block (C) — (**) — the content of the block in a component (C) — 70 or less % 
of the weight — desirable — 60 or less % of the weight — further — desirable — [however, 
(A)+(B)+(C) =100 % of the weight] with 55 or less especially desirable % of the weight. When 
the content of a block (C) exceeds 70 % of the weight, the flexibility of the constituent 
obtained, low-molecular holdout, a mechanical property, hot melt ** and an adhesive 
property, and liquid holdout are inferior. 

[0018] (**) of this invention — in a hydrogenation block copolymer, the rate of 
hydrogenation of an olefin nature unsaturated bond (double bond of a butadiene part and/or 
a conjugated diene part) is 90% or more especially preferably 85% or more still more 
preferably 80% or more preferably. This rate of hydrogenation is inferior in configuration 
holdout or a mechanical property at less than 80%. in addition, the (b) component in the 
constituent of this invention — the weight average molecular weight of polystyrene 
conversion ~ 10,000-700,000 ~ desirable ~ 20,000-600,000 ~ it is 30,000-500,000 still 
more preferably. By less than 10,000, when the mechanical property at the time of 
considering as a constituent is inferior and 700,000 is exceeded on the other hand, hot melt 
** and an adhesive property, and workability are inferior. Moreover, at least one sort of 
functional groups are introduced into this hydrogenation block copolymer, and the (b) 
hydrogenation block copolymer of this invention can also use them as a denaturation 
hydrogenation block copolymer. The (b) hydrogenation block copolymer of this invention 
can be obtained by the approach currently indicated by JP.2-133406,A. JP,3-128957,A. and 
JP.5-170844.A. 

[0019] (b) the various kinds which have the shape of a liquid or a paste at a room 
temperature as a (b) liquefied additive in the constituent of component this invention — a 
well-known ingredient is used suitably, (b) As an example of a component, it is various 
lubricant, a plasticizer. a softener, etc. for plastics rubber. Here, as lubricant, paraffin series 
lubricant, hydrocarbon system lubricant, metal soap, etc. are mentioned. Moreover, as a 
plasticizer, various fatty-acid derivatives, such as a phthalic-acid derivative, an isophthalic 
acid derivative, a tetrahydrophtal acid derivative, an adipic-acid derivative, a sebacic-acid 
derivative, a fumaric-acid derivative, and a citric-acid derivative, etc. are mentioned. 
Furthermore, as a softener, fatty acids, such as vegetable oil system softeners, such as 
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straight-mineral-oil system softeners, such as petroleum system softeners, such as 
paraffin series process oil, naphthene process oil, and aromatic series system process oil, 
and ethylene-alpha olefin system co-oligomer, gilsonite, asphalt, olive oil, soybean oil, 
castor oil. and linseed oil. oleic acid, and a ricinoleic acid, etc. are mentioned. 
[0020] Moreover, various liquefied oligomer other than the above is also suitably used as a 
(b) component. Here, as oligomer, a polyisobutylene, various liquid rubber (polybutadiene, 
styrene butadiene rubber, etc.), etc. are mentioned. Furthermore, silicone oil, a latex, an 
emulsion, various organic solvents, various water solutions, various animal oil, various drug 
effect components, squalane. a perfume component, an insecticide, a soil conditioner, edible 
oil. various saccharides, etc. are used as a (b) component. Using it by the one-sort 
independent can also be mixed and used for these (b) components for two or more sorts. 
[0021] the blending ratio of coal of the (b) component / (b) component in the constituent of 
this invention ~ a weight ratio ~ 1-50/50 — it is 1-40/40 preferably. [ 99-40 ] [ 99-50 ] 
(b) Flexibility is not enough, if a mechanical property deteriorates, and configuration 
maintenance of a constituent is also difficult a component at less than 1 % of the weight and 
it, on the other hand, exceeds 50 % of the weight. 

[0022] As a component which constitutes the constituent of this invention, the 
thermoplastic polymers and rubber-like polymers other than an above-mentioned (b) - (b) 
component. For example, polyethylene, ethylene propylene rubber, an ethylene-1-butene 
copolymer, Ethylene-alpha olefin copolymers, such as an ethylene-1-hexene copolymer 
and an ethylene-1-octene copolymer, An ethylene-propylene-(ethylidene-2-norbornene) 
copolymer, Ethylidene-alpha olefin-nonconjugated diene copolymers, such as an 
ethylene-1-butene-(ethylidene-2-norbornene) copolymer, The poly methyl pentenes, such 
as polypropylene, polybutene, a propylene-1-butene copolymer, and poly4 methyl 1 pentene, 
Ethylene-annular define copolymers, such as an ethylene-norbornene copolymer 
Polyacrylic acid alkyi ester, such as polystyrene, polymethylacrylate, and polyacrylic acid 
ethyl, Polymethacrylic acid alkyI ester, such as a polymethyl methacrylate and 
polymethacrylic acid ethyl, A styrene-butadiene copolymer, a styreneHsoprene copolymer, 
an ethylene-vinylacetate copolymer. An ethylene-vinylalcohol copolymer, an 
ethylene-acrylic-acid copolymer, An ethylene-methacrylic-acid copolymer, an 
ethylene-methyl-acrylate copolymer, an ethylene-methyl-methacrylate copolymer, an 
ethylene-ethyl-acrylate copolymer, acrylic rubber, an ethylene system ionomer, etc. can 
also be blended. Moreover, if it is the range which does not spoil the property of the 
constituent of this invention, a thermosetting polymer, for example, an epoxy resin, phenol 
resin, silicon resin, etc. can also be blended. 

[0023] To the elasticity constituent of this invention, moreover, besides (b) [ more than ] - 
a (b) component, and the various above-mentioned components It responds to an 
application. An anti-oxidant, an antistatic agent, a weathering agent, an ultraviolet ray 
absorbent, an antiblocking agent. A crystalline-germ agent, a flameproofing agent, a 
vulcanizing agent, a vulcanization assistant, an antimicrobe and an antifungal agent, a 
dispersant, Coloring agents, such as a coloring inhibitor, a foaming agent, titanium oxide, and 
carbon black. Inorganic fibers, such as metal powder, such as a ferrite, a glass fiber, and a 
metal fiber, Organic fiber, such as a carbon fiber and an aramid fiber, a glass bead, glass 
balun, A glass flake, asbestos, a calcium carbonate, a magnesium carbonate, Inorganic 
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whiskers, such as a potassium titanate whisker and a zinc-oxide whisker, it is independent 
about bulking agents, such as talc, a silica, a calcium silicate, a kaolin, the diatom earth, a 
MOMMORI night, graphite, a pumice. EBO powder, cotton flocks, cork powder, a barium 
sulfate, and a fluororesin, etc. — it is — two or more sorts can be mixed and it can also be 
used suitably. 

[0024] The constituent of this invention is a blend object of the ingredient and polymeric 
materials which essentially serve as hypoviscosity at an elevated temperature. Therefore, 
to mixing of each component, the device which can carry out high-speed stirring of the 
liquefied ingredient is desirable. Specifically, the constituent of this invention is prepared 
the above-mentioned (b) component a (b) component, and by stirring other additives under 
high speed shearing of 500 or more rpm preferably 100 or more rpm of rotational 
frequencies using a homomixer etc. if needed further. In addition, the mold goods of the 
constituent of this invention are easily producible by the conventionally well-known 
processing approaches, such as compression molding and injection molding. Moreover, 
foaming, adhesion, coloring, printing, paint, etc. are also processible if needed. Furthermore, 
a bridge can also be conventionally constructed over the constituent of this invention by 
the well-known approach if needed in sulfur bridge formation, peroxide bridge formation, 
metal ion bridge formation, silane bridge formation, etc. 
[0025] 

[Example] Although an example is given and this invention is hereafter explained further to a 
detail, this invention is not limited by this example unless the main point of this invention is 
exceeded. In addition, the section in an example and especially % are weight criteria unless it 
refuses. Moreover, the various measurement in an example depended on the following 
approach. 

[0026] 1. a 2-joint content (vinyl joint content) 

1, the 2-joint content, and the vinyl joint content (1 and 2~ and 3, 4-joint joint content) were 
computed by the Hampton technique using infrared analysis. 

About the component which contains a styrene unit in a combined styrene content chain, 
the combined styrene content was measured according to infrared analysis based on 
absorption of the phenyl group of 679cm- 1 . 

[0027] The rate of hydrogenation of the rate conjugated diene of hydrogenation computed 
tetrachloroethylene from 100MHz and 1 H-NMR spectrum to the solvent. 
Weight-average-molecular-weight weight average molecular weight (henceforth "molecular 
weight") was calculated by polystyrene conversion using gel permeation chromatography 
[GPC, column; TOSOH CORP. make, and GMHHR-H]. 

[0028] The test piece of the shape of a configuration holdout [ one side / 5cm ] cube was 
heat-treated in 85-degree-C gear oven for 24 hours, and it evaluated in accordance with 
the following criteria from visual observation of change of the test piece configuration 
before and behind heat treatment, and test piece height retention (rate to the height before 
processing). 

5; it is before and after heat treatment, and change is not looked at at all by the 

configuration of a test piece. 

4; it is before and after heat treatment, and a slight change is looked at by the configuration 
of a test piece. 
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3; change is looked at by the configuration although it is the configuration of the shape of 
the shape of a cube, and a rectangular parallelepiped. The retention of test piece height is 
70% or more. 

2; change is looked at by the configuration although it is the configuration of the shape of 
the shape of a cube, and a rectangular parallelepiped. The retention of test piece height is 
30% or more and less than 70%. 

1; as for the formation of a form status change, it is remarkable that a test piece flows etc. 
The retention of test piece height is less than 30%. 

[0029] The flexibility JIS-A degree of hardness was measured, and it evaluated in 

accordance with the following criteria. 

A 5;JIS"A degree of hardness is 20 or less. 

A 4;JIS-A degree of hardness exceeds 20, and is 25 or less. 

A 3;JIS-A degree of hardness exceeds 25, and is 30 or less. 

A 2;JIS-*A degree of hardness exceeds 30, and is 60 or less. 

A 1 ;JIS-A degree of hardness exceeds 60. 

[0030] Mechanical property JIS Based on K6301. (EB) was measured whenever [ **** 
breaking extension ] and it evaluated in accordance with the following criteria. 
5;EB is 1 ,000% or more. 

4;EBs are 950% or more and less than 1 .000%. 
3;EBs are 900% or more and less than 950%. 
2;EBs are 800% or more and less than 900%. 
1;EB is less than 800%. 

[0031] Hot melt ** and an adhesive property (HMA nature) 

The fluidity in an elevated temperature (100-150 degrees C), and ** and bond strength in a 
room temperature were measured, and it evaluated in accordance with the following criteria. 
5; the fluidity in an elevated temperature is good, and ** and bond strength in a room 
temperature are extremely excellent. 
4; ** and bond strength in a room temperature are good. 

3; although the fluidity in an elevated temperature is inferior, ** and bond strength in a room 
temperature are good. 

2; although a fluidity, and/or ** and an adhesive property are not enough, as an adhesive, it 
is usable. 

1; a fluidity, and/or ** and an adhesive property are inferior, and it is unusable as an 
adhesive. 

[0032] The test piece used by evaluation of liquid holdout configuration holdout was 
heat-treated in 40-degree-C gear oven for 166 hours, visual observation of the appearance 
of the test piece after heat treatment was carried out, and it evaluated in accordance with 
the following criteria. 

5; it is before and after heat treatment, and change is not seen for the appearance of a test 
piece at all. 

3; bleeding slight on a test piece front face is seen after heat treatment. 

1; bleeding remarkable in a test piece front face is seen after heat treatment. 

[0033] The various components used for the combination shown in the example example of 

reference and the example of a comparison are as follows. 
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Hydrogenation block copolymer [(b) Component] 

I -1 -1-19; the hydrogenation block copolymer of the microstructure shown in Tables 1-5, 
molecular weight, and the rate of hydrogenation. 

I -20; hydrogenation styrene-butadiene-styrene triblock copolymer [the product made from 
Shell Chemistry. KG1650. molecular weight = 98,000, 1, 2-joint content =35-40%] 
I -21; hydrogenation styrene-isoprene-styrene triblock copolymer [Kuraray Co., Ltd. make, 
SEPUTON 2043, molecular-weight = 105,000, polybutadiene-partial-=-less] 
[0034] In addition, the molecular weight of I -20 and I -21 used the tetrahydrofuran for the 
solvent, and asked for it by polystyrene conversion with gel permeation chromatography 
(GPC). Moreover, 1 of the butadiene part indicated in the term of I -20 and a 2-joint content 
measured the butylene content of I -20 by 13 C-NMR, and computed it based on the value. 
Moreover, about the validity of the computed numeric value, it checked from the 
configuration of the thermogram which can set a differential scanning calorimetry. About I 
-21, since it did not have the structure originating in polybutadiene, only molecular weight 
measured. 

[0035] Liquefied additive [(b) Component] 

Low one; paraffin series process oil [the Idemitsu Kosan make and Diana process oil 
PW-90] 

Low two; naphthene process oil [the FUJI KOSAN, LTD. make and FUKKORU FREX 
#2050N] 

Low three; aroma tick system process oil [the FUJI KOSAN, LTD. make and FUKKORU 
AR0MAX#1] 

Low four; silicone oil [the Dow Corning Toray Silicone make and SH550] 

Low five; adipic-acid diester system plasticizer [the New Japan Chemical Co., Ltd. make 

and the SANSO sizer DIDA] 

[0036] The (b) component and (b) component which are shown in one to example 12 tables 
6-7 were mixed by the weight ratio given in front Naka. In mixing, the constituent was 
obtained using the homomixer by stirring for 1 hour by the temperature of 1 20-1 70 degrees 
C, and rotor rotational frequency =2,500 - 3,500rpm. About this constituent, press forming 
was performed further and the test piece for physical-properties evaluation was produced. 
The result of physical-properties evaluation is shown in Tables 6-7. Examples 1-12 are all 
the constituents of this invention within the limits, and are good. [ of all of configuration 
holdout, flexibility, dynamic physical-properties, and HMA nature ] 
[0037] About the combination shown in 13 to example 15 table 8, the constituent was 
obtained like the above and physical-properties evaluation was performed. These 
constituents are constituents which separate from the desirable range, although the 
structure of a (b) component is within the limits of this invention. According to the structure 
of each (b) component it turns out that it is low any one of configuration holdout, flexibility, 
a mechanical property, and the HMA nature thru/or two or more, and a little. 
[0038] About the combination shown in one to example of comparison 9 tables 9-10, the 
constituent was obtained like the above and physical-properties evaluation was performed. 
Each of these constituents is constituents of this invention out of range. Although the 
example 1 of a comparison is an example of only a (b) component, any [ besides 
configuration holdout ] physical properties are inferior. Moreover, the example 2 of a 
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comparison is an example of only a (b) component, and is not enough. [ of flexibility and a 
mechanical property ] The percentage of the (b) component in the inside of a constituent 
and a (b) component is the constituent of this invention out of range, and the example 3 of 
a comparison does not have flexibility and an enough mechanical property like the example 
2 of a comparison. The structure of a (b) component of the examples 4-9 of a comparison is 
a constituent with this invention out of range. It turns out that all are inferior in flexibility, 
HMA nature, configuration holdout, etc. 
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[0040] *1) BD; 1 ,3-butadiene [0041] 
[Table 2] 
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[0042] 

*1) BD; 1 ,3-butadiene *2ST; styrene [0043] 
[Table 3] 
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[0044] 

*1) BD; 1 .3-butadiene *2ST; 
[Table 4] 
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[0046] 

*1) BD; 1 ,3-butadiene *2ST; styrene *3IP; isoprene [0047] 
[Table 5] 
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[0048] 

*1) BD; 1 .3-buta.diene *2ST; styrene [0049] 
[Table 6] 
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[0050] 
[Table 7] 
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[0051] 
[Table 8] 
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[0052] 
[Table 9] 
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[0053] 
[Table 10] 
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[0054] 

[Effect of the Invention] The elasticity constituent of this invention can be used for various 
applications taking advantage of the outstanding flexibility, low-molecular holdout, hot melt 
** and an adhesive property, dynamics physical properties, ******, workability, a 
low-temperature property, hot-stamping nature, rubber elasticity, a rubber-feel, flexibility, 
etc. The constituent of this invention can be used as a rubber ingredient of a very tow 
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degree of hardness as the rubber for low degree-of-hardness rubber covered rolls for OA 
equipment etc., quake-absorbing rubber, etc. 

[0055] As vibrationproofing, vibration deadening, and shock absorbing material, moreover, a 
sealant, packing, a gasket, In forms, such as buffer members, such as supporter material, 
such as holddown members, such as a grommet, mounting, an electrode holder, and an 
insulator, a stopper, a cushion, and a bumper, and a charge of laminated damping steel sheet 
material A cooler, a washing machine, a refrigerator, a fan, a cleaner, a dryer, a printer. The 
equipment or home electronics which generates vibration and sounds, such as a massage 
machine, a bathtub, and a blower. Sporting goods, such as grips, such as grab, a mitt, a golf 
club, and a tennis racket, Audio equipment, such as an object for shoes insoles, various toys, 
various loudspeakers, and a CD player. Beds, such as an electron and an electrical 
machinery and apparatus or a medical-application bed, and a bed for - cosmetics for 
hairdressing, A chair, the charge of seat material of the object for cars, or the aircraft, 
automobile interior material, a bicycle, a tricycle, A being [ it / the vehicle of a motorcycle, 
an automobile, and an amusement park ] handle, and a grip, a cutting machine, It can be 
used as the part in contact with the bodies, such as a grip of machines, such as a chain saw, 
elbow reliance, a poleyn, a glove, and a helmet, the body contact-carrying member of OA 
equipment, and shock absorbing material for connection to the body of an artificial leg or an 
upper extremity prosthesis. 

[0056] Moreover, it can be used using sustained-release [ of a low-molecular ingredient ] as 
various sustained-release ingredients, such as an aromatic, a medical-application agent, 
and functional material, the puff for makeup, accumulation and a cold insulator, a printing 
member, medicinal clothing material, a cleaner, a coating machine, etc. In addition, it can be 
used also as functional materials, such as medical equipment, such as electrode material for 
a low frequency therapy, living body simulation material, electrolyte liquid membrane, liquid 
crystal film, and coating film, or various pavement material and the charge of surface imprint 
material. Furthermore, it can be used for various applications, such as various stationery 
products, such as a mat, an engineering-works structural ingredient, a food relation 
ingredient, and business machine components. Moreover, it can use for heat adhesion of a 
metal, plastics, wood, etc. of various adherends as a hot melt adhesive. 



[Translation done.] 
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